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Introduction {#sec005}
============

People with an immigrant background in general have a lower risk of getting cancer compared to the native population. This is due to differences in exposure to risk factors, both in their country of origin and in the new country of residence \[[@pone.0235662.ref001], [@pone.0235662.ref002]\]. This risk can shift after decades, often in the direction of the risk as found in the native-born population \[[@pone.0235662.ref001]\]. In the last decades, the composition of the population in the Netherlands has changed, partly due to immigration. To illustrate, in 2015, 10% of the population in the Netherlands was foreign-born \[[@pone.0235662.ref003]\]. Immigrants primarily originate from non-Western countries such as Turkey, Morocco and the former Dutch colonies Indonesia, Surinam and the Netherlands Antilles \[[@pone.0235662.ref003]\]. It is expected that---in line with the convergence hypothesis \[[@pone.0235662.ref001], [@pone.0235662.ref002], [@pone.0235662.ref004], [@pone.0235662.ref005], [@pone.0235662.ref006], [@pone.0235662.ref007], [@pone.0235662.ref008], [@pone.0235662.ref009]\]---the incidence and mortality rate of cancer among non-Western immigrants will slowly increase and converge with the rates of the native Dutch population. Where breast cancer is concerned, it is expected that by 2030 the proportion of non-Western immigrant women, as part of the total incidence of women with breast cancer in the Netherlands, will have tripled from 2.9% to 8.7% \[[@pone.0235662.ref002]\].

From most women in Western countries it is known that they perceive breast cancer diagnosis and treatment as a stressful event that threatens all aspects of their lives \[[@pone.0235662.ref010]\]. It is generally associated with a combination of physical and psychological threats, such as disease-related symptoms and treatment impacts, bodily changes and disruption to employment and social life \[[@pone.0235662.ref011], [@pone.0235662.ref012]\]. Despite the marginal representation of non-Western immigrant women in breast cancer studies, there are indications that differences in perception on breast cancer and breast cancer treatment exist. Studies from across the world highlight that racial and ethnic disparities in breast cancer treatment prevail, for instance amongst African-American and Hispanic women in the USA \[[@pone.0235662.ref013], [@pone.0235662.ref014]\], and women in New Zealand with Maori and Pacific origin \[[@pone.0235662.ref015]\]. These disparities may contribute to differences in perception and poorer outcomes in women from minorities with breast cancer, probably due to racial discrimination, cultural insensitivity, and poor provider-patient relationships \[[@pone.0235662.ref013], [@pone.0235662.ref014], [@pone.0235662.ref015]\].

Diagnosis and treatment of breast cancer can affect body weight, through changes in diet and physical activity. Studies have illustrated that non-Western immigrant women and Western women show differences in dietary intake which may be due to religious, cultural traditions and social barriers relating to food attitudes and body image ideals. Physical limitations due to an acceptance of larger body weights, which is more common in non-Western populations, may influence physical activity negatively \[[@pone.0235662.ref016], [@pone.0235662.ref017], [@pone.0235662.ref018], [@pone.0235662.ref019], [@pone.0235662.ref020], [@pone.0235662.ref021], [@pone.0235662.ref022], [@pone.0235662.ref023]\]. These differences may lead to higher weight gains during therapy, which is reported to be associated with greater morbidity and poorer survival among breast cancer patients \[[@pone.0235662.ref024], [@pone.0235662.ref025]\]. To illustrate, in studies on the toxicity of chemotherapy for breast cancer, significantly greater weight gain after diagnosis and treatment \[[@pone.0235662.ref026], [@pone.0235662.ref027]\] was found in African American women compared with Caucasian women. African American women felt frustration about weight gain and perceived it as a stressor \[[@pone.0235662.ref028]\], not being able to control their weight gain because of pain, fatigue, lack of time and knowledge about healthy eating \[[@pone.0235662.ref029]\], and health concerns \[[@pone.0235662.ref028], [@pone.0235662.ref029], [@pone.0235662.ref030]\]. However, they also expressed greater tolerance for larger body sizes \[[@pone.0235662.ref026], [@pone.0235662.ref031], [@pone.0235662.ref032]\] and a sense of acceptation of weight gain as a strategy for coping with breast cancer diagnosis \[[@pone.0235662.ref024], [@pone.0235662.ref033]\]. Results from the Women's Healthy Eating and Living (WHEL) study showed that African American breast cancer survivors are more likely than Caucasian survivors to consume more fat, sweets and junk food, and fewer servings of fruits (−0.7/day) \[[@pone.0235662.ref034]\]. Despite a dietary intervention based on counselling and building on self-efficacy, African-American breast cancer survivors are less successful at making and maintaining dietary changes such as reducing fat and increasing fibre \[[@pone.0235662.ref023]\] and are less successful at engaging in physical activity \[[@pone.0235662.ref022]\]. However, in a study among Turkish women, it was shown that weight gain after adjuvant systemic therapy was in line with European and American counterparts \[[@pone.0235662.ref035]\].

Although breast cancer diagnosis and treatment may have different implications for ethnic groups and are not always culturally tailored, it is not clear to what extent this applies to foreign-born immigrants and the second generation born in the Netherlands. To provide effective support, it is crucial to understand how an immigrant background shapes women´s experiences of breast cancer, and how this may influence coping with chemotherapy treatment and its side-effects, in particular focusing on body weight and lifestyle changes. In most studies women from non-Western ethnic backgrounds appeared to have been under-represented. To reach meaningful and generalizable results a better representation of ethnic minorities in clinical trials is required, because treatment effects might differ according to ethnicity.

In this qualitative study, we explored how non-Western immigrant women experienced being diagnosed with breast cancer, and how they experienced chemotherapy and treatment-related changes in body weight and lifestyle. Through this qualitative approach, we describe how women experienced and dealt with the cultural and contextual factors of cancer diagnosis and treatment in order to contribute to the development of culturally tailored interventions during and after treatment for breast cancer.

Methods {#sec006}
=======

Design {#sec007}
------

A qualitative explorative study was conducted using semi-structured interviews with 28 non-Western first and second-generation immigrant women with breast cancer, treated with chemotherapy. We defined non-Western women as women who originally came from Turkey, Morocco, Surinam and the Netherlands Antilles, the Middle East and Africa. We made an exception for one woman who originally came from Portugal. She took part in our research because of her knowledge gained through her voluntary work for an organization for non-Western women with breast cancer and because of her conversion from Christianity to Islam.

The Medical Ethics Committee of the Wageningen University approved the entire COBRA study (ABR NL40666.081.12).

Procedure of study sampling {#sec008}
---------------------------

We recruited non-Western immigrant women in the Netherlands who had been diagnosed with non-advanced (I-IIIA) breast cancer and had received either adjuvant or neoadjuvant chemotherapy. Respondents were recruited via hospitals and general practices in Amsterdam and Rotterdam. It became evident that in practice this would not generate enough respondents. Therefore, organizations that specifically target non-Western immigrant women with breast cancer, and organizations for non-Western immigrant women in general, were approached and agreed to participate in the recruitment of women. Furthermore, through the network of the researchers and snowball sampling, a total of 28 non-Western immigrant women agreed to participate. Four of the respondents from the organisation for non-Western immigrants currently worked as volunteer breast cancer consultants to support women newly diagnosed with breast cancer.

Data collection {#sec009}
---------------

The semi-structured interviews were guided by a topic list \[[@pone.0235662.ref036]\] based on existing knowledge and complementary literature search. Examples of topics that were included are: the reaction to diagnosis, experiences during and after chemotherapy with weight gain, nutrition and physical health, coping with illness, and the cultural and religious influences on experiences of diagnosis and treatment. We also asked women what advice they would like to give to someone from the same country of origin who is now diagnosed with breast cancer.

The research team reassessed the topic list after the first six interviews. The topic list was expanded with a topic 'the perception on the cause of breast cancer' as the first interviews showed that this perception partly shaped women's reaction after knowing their diagnosis of breast cancer.

Most of the women were interviewed at home by AK, RC, GS and AS; three of the women were interviewed in a quiet room in the hospital where the women had their follow-up appointment. None of the physicians or nurses who treated the patients were present during the interview. During one interview a health care advisor for non-Western patients was present, as this was explicitly requested by the respondent. Furthermore, most of the women were capable to express their feelings and thoughts well in the Dutch language except for two women who were therefore respectively assisted by a friend and a daughter. All women were informed about the study goal prior to the interviews and signed an informed consent. All women were interviewed after their treatment for breast cancer (mean 4.3 y (range 1--12) after diagnosis). The interviews lasted between 30 min and 2 hours (mean 81 min) and were recorded with a voice recorder.

Data analysis {#sec010}
-------------

The verbatim transcribed interviews were analyzed according to a thematic approach \[[@pone.0235662.ref037]\]. All interview transcripts were summarized and partial first analysis was conducted by AS, GL and MF. Final total analysis was performed through several phases of coding to analyze the data manually after close reading by two researchers (RC, AK). Labels were given to each text fragment of the interview in a system known as open coding. Two interviews were independently coded by two researchers (AK, RC). The findings were discussed via peer-debriefing until consensus was reached. Subsequently, through axial coding the labels were interpreted and clustered into sub-themes and main themes. The next phase of the analysis was selective coding, identifying the essence of each theme, searching for differences and similarities within and across respondents and looking for deviant cases through constant comparison. The framework of themes and the preliminary conclusions based on this analysis were thoroughly discussed among the two researchers (AK, RC), a member of the research team (MW), and with one of the interviewed women (FB). RC as researcher and Muslim woman, and FB as voluntary breast cancer consultant at an organisation for non-Western immigrant women and a Muslim woman as well, helped to interpret the results and to formulate the needs and recommendations of the women, through their shared knowledge of culture and religion of the respondents. The recommendations describe what had changed for the women after being diagnosed with breast cancer and having undergone treatment, what they would do differently with the knowledge of today and how it will help other women newly diagnosed.

To ensure further validity, the researchers used 'member check', i.e. returning a summary of an interview to a participant to check for accuracy and whether it resonated with their experiences \[[@pone.0235662.ref038]\], in two ways; 1) ten of the respondents received a summary of the transcript of their interview and were asked if they recognized themselves in what was written and whether they felt their story had been expressed correctly, and 2) with eight other previously interviewed women the results of the interviews were discussed in a group meeting and they were asked if they recognized themselves in the interpretation.

Results {#sec011}
=======

All twenty-eight women were treated with (neo) adjuvant chemotherapy and surgery and/or radiation and/or hormone therapy. Twenty-three women had migrated to the Netherlands of whom two were refugees (mean 28,1y (range 7--50) and five women were born in the Netherlands. We were able to deduct the religious status of 25 women; 17 identified their religion as Islam, 4 women as other, and 4 women identified themselves as non-religious although three of them were originally Muslim. For further demographic characteristics of the women see [Table 1](#pone.0235662.t001){ref-type="table"}.

10.1371/journal.pone.0235662.t001

###### Demographic characteristics of the study population.

![](pone.0235662.t001){#pone.0235662.t001g}

  Characteristics                                                                                                       N = 28
  ------------------------------------------------------------------------------------------- ------------------------- -----------------
  Age Mean (range) in years                                                                                             45.2 (30--57)
  Ethnicity N (%)                                                                             Turkish                   12 (42%)
  Moroccan                                                                                    6 (21%)                   
  Surinamese                                                                                  5 (18%)                   
  Sudanese                                                                                    1 (4%)                    
  Syrian                                                                                      1 (4%)                    
  Kurdish                                                                                     2 (7%)                    
  Portuguese                                                                                  1 (4%)                    
  Origin N (%)                                                                                Born in the Netherlands   5 (18%)
  Refugees                                                                                    2 (7%)                    
  Migrated to the Netherlands                                                                 21 (75%)                  
  mean (range) years in the NL                                                                                          28,1 (7--50)
  Religion N (%)                                                                              Islam                     17 (60%)
  Hinduism                                                                                    3 (11%)                   
  Christianity                                                                                1 (4%)                    
  None                                                                                        4 (14%)                   
  Missing                                                                                     3 (11%)                   
  Marital status N (%)                                                                        Married                   22 (78%)
  Divorced                                                                                    3 (11%)                   
  Engaged                                                                                     1 (4%)                    
  Widow                                                                                       1 (4%)                    
  Missing                                                                                     1 (4%)                    
  Children N (%)                                                                              Yes                       26 (93%)
  No                                                                                          2 (7%)                    
  Employment status N (%)                                                                     Housewife                 7 (25%)
  Employed                                                                                    15 (53%)                  
  Fired                                                                                       5 (18%)                   
  Missing                                                                                     1 (4%)                    
  Breast cancer consultant[\*](#t001fn001){ref-type="table-fn"}                               4                         
  Years after diagnosis Mean (range) in years, By 5-year strata N (%)                                                   4.2 (1--15)
  1--5 y                                                                                      21 (75%)                  
  6--10 y                                                                                     4 (14%)                   
  11--15 y                                                                                    3 (11%)                   
  Weight change during chemotherapy Mean (range) in kg, By strata N (%)                                                 5.2 (-12 - +28)
  -12--0 kg                                                                                   4 (14%)                   
  0--5 kg                                                                                     7 (25%)                   
  6--10 kg                                                                                    3 (11%)                   
  \>11 kg                                                                                     3 (11%)                   
  Unknown                                                                                     11 (39%)                  
  Weight change after chemotherapy until interview date Mean (range) in kg, By strata N (%)                             2.1 (-12 - +15)
  -12--0 kg                                                                                   2 (7%)                    
  0--5 kg                                                                                     10 (35%)                  
  6--10 kg                                                                                    2 (7%)                    
  \>11 kg                                                                                     3 (11%)                   
  Unknown                                                                                     11 (39%)                  
  Hormone therapy N (%)                                                                       Yes                       15 (53%)
  No                                                                                          4 (14%)                   
  missing                                                                                     9 (32%)                   

\*additional volunteer work

The results of the analysis are described in three themes, including needs and recommendations from women for fellow patients, that offer a good illustration of what it means for these women to have breast cancer and to undergo treatment:

1.  Role of culture and religion perceptions on cause of breast cancerdisclosure of breast cancer diagnosisrespondents' needs and recommendations

2.  Impact of chemotherapy body weightnutritionphysical activityrespondents' needs and recommendations

3.  Social support partner and familyfriendsfellow patients and consultantsrespondents' needs and recommendations

In reporting the themes, we used the quotes of the women themselves as much as possible to show their story as extensively as possible.

I. Role of culture and religion {#sec012}
-------------------------------

### Perceptions on cause of breast cancer and disclosure of breast cancer diagnosis {#sec013}

All women experienced breast cancer diagnosis as a very traumatic experience and the word cancer carried such weight that it is not or hardly pronounced. Some women mentioned how breast cancer is viewed in their country of origin; it is the unnamed disease for which there is hardly any treatment. Four women talked about having breast cancer in their country of origin: One of the Surinamese women described cancer as a non-identifiable, bad disease, if you have it you will die. The Sudanese woman mentioned that in her country of origin the word cancer is not pronounced, a doctor will usually not dare to tell the diagnosis to the patient. In Kurdistan, the word cancer is not mentioned because people cannot or do not want to spend money on the treatment of cancer, because the loss of a breast due to treatment for breast cancer is unacceptable. Furthermore, few women can afford the treatment. One of the women from Turkey described that in a less cosmopolitan and more conservative area than Istanbul, cancer is still a taboo. These women were grateful they lived in the Netherlands and could be treated here.

Most of the women explained that their country of origin, their culture, and religion, shaped how they dealt with the diagnosis of breast cancer.

The majority of the women were religious and religion is an important part of their daily life:

> *'Faith is a way of life*, *not only at home*, *you confess it everywhere*. *From the moment you wake up you already make a plea to Allah to thank him for waking you up again*, *and that goes on all day long'* (Moroccan and Muslim woman, 36 y)

Many of the religious women experienced the cause of breast cancer as something that you cannot do anything about, as this is the will of God. This shaped their perspective on the causes of breast cancer:

> *\'Everything is just for nothing; how healthy you live*. *I have never smoked*, *always exercise*, *always eat healthy*, *not too much stress*...*yet breast cancer*. *If you are unlucky in your life or it is in your destiny you get it*, *you will not prevent it*. *If God permits*, *then you get it*, *and nobody can prevent it*, *not even the doctors*. *And if God gives you power or wants you to recover*, *he always has his reasons*, *then you get it\'* (Turkish and Muslim woman, 48 y)
>
> *'You can\'t ask why you get breast cancer*, *that is as being against God'* (Turkish and Muslim woman, 49 y)

Many women struggled with the intentions of God; breast cancer as a test, a punishment:

> *'Maybe I am punished*, *maybe I did something in my life... but now I took care of my father in law and my own father and mother*, *I did a lot of good things'* (Surinamese and Hindu woman, 56 y)

Despite the fact that women experienced breast cancer as a test or a punishment, they believed faith gave them strength and a second chance to come closer to God:

> *'I have not been to Mecca*, *no Quran reading*, *I am not afraid to die*, *but I am not yet ready to die*. *God gave me the strength to keep me going*, *I am much more aware of faith*, *praying more*, *going to wear a headscarf...'* (Turkish and Muslim woman, 33 y)

A minority of the women perceived breast cancer as a result of a polluted environment, eating processed and unhealthy foods, stress, not giving breastfeeding, not having kids, their genetic makeup and also 'bad luck':

> *'We're just not living in a society where everything is healthy and natural*. *So if you think of it*, *everyone can get it (breast cancer)'* (Turkish and Muslim woman, 40 y)
>
> *'It is genetically in our family*, *my mother had it*, *my sister has it*, *so half of us will get it*. *Only Allah knew whether I would get it or not'* (Moroccan and Muslim woman, 35 y)

All women, whether religious or not, immediately thought about dying from breast cancer and not being able to care for their children:

> *'Cancer is death'* (Turkish and Muslim woman, 49 y)
>
> *'I am not afraid to die*, *but my children... That hurts*, *why must I leave*, *...*. *afraid of what will happen*, *my job is not over yet'* (Syrian woman, 52 y, Christian)

### Respondents' needs and recommendations {#sec014}

Women described how they began to think differently during and after treatment and how that helped them. One of them formulated it as follows:

> *'We do not want to know...*.*\[*..*\] ... in my community*, *it is still a taboo*, *breast cancer as an ordeal of Allah*. . . . *I was a bad person*. *Now I can tell you these were wrong thoughts*. *I think it would help some women if it is more open to discussion*. *There is need to talk about it*...*'*. (Moroccan and Muslim woman, 36 y)

II. Impact of chemotherapy {#sec015}
--------------------------

Women reported during and directly after treatment well-known side effects such as; nausea, vomiting, hair loss, loss of energy and fatigue, taste and smell alterations, psychological distress and chemotherapy-related-hospitalizations. Due to these side effects and feelings about diagnosis breast cancer and treatment, women became more aware of the need to take better care of themselves, of their health and their body:

> *'If your day has come that is it*, *you cannot do anything about it*, *Allah states that*. *But you must of course take care of yourself and your body*. *You may not dig your grave and wait on the edge'* (Turkish woman, 41 y)
>
> *'I think I have neglected my body ... I was only busy with the wellbeing of others*, *for my children*, *for my family*, *but you have to start with yourself'* (Turkish woman, 42 y)

Several women struggled with their sexuality and body image during and after treatment:

> *'When you get breast cancer your breasts are no longer seen as part of your sexuality*, *but rather as something that's sick'* (Surinam woman, 54 y)
>
> *'I would turn the light off before I went to the bathroom*, *did not want to see myself in the mirror*: *Skin yellow*, *gray*, *no hair*, *no eyebrows...*. *My sister saw me accidentally in the shower and my head was without a hat and she fainted'* (Turkish woman, 49 y)
>
> *'Hair loss is loss of femininity*, *I am really a man now'* (Moroccan woman, 45 y)
>
> *'I had no breast*... *a large breast right and left breast was empty*. *That I always had to cover with a scarf*. *I walked curved*, *a little hidden yes*, *...*. *sense of shame*, *really feeling of shame...*.*'* (Kurdish woman, 48 y)

### Body weight {#sec016}

Before diagnosis, women thought very differently about the importance of maintaining a healthy body weight. Some women did not worry about their weight:

> '*I was not really thinking about it*. *I am always like this... my weight is always up and down*. *Because I can\'t keep my hands off yes from the snacking and sweets and I have no regularity in my day*...*'* (Turkish woman, 41 y, BMI \>25)
>
> *'Perhaps because I come from Suriname and I know what hunger ...*. *uuuh if you are hungry*, *and it is not there and you come from a family of 10 or 12*, *then you have to ensure that you get it*. *That remains your whole life*.' (Surinamese woman, 57 y, BMI 30,8)

While others found it important to watch their weight:

> *'I slimmed last year after my third pregnancy to get back to my weight*. *Yes*, *my mother thinks that the disease is a result of slimming... I said no mom*, *everybody is slimming*... *No*, *she said*, *you should not slim you know*... *I get every time a dressing down from my mother'*. (Turkish woman, 40 y, BMI 23,6)

During treatment many women gained weight because they followed the doctor\'s advice to eat more:

> *'The oncologist had said to me*... *at the first time*, *we were talking about food*, *go for good food*, *eat a lot because you need it*. *You have to get stronger*, *because it is just heavy to cope with the next chemo*, *or it will be postponed*. *So*, *uh*, *well I\'ve taken his advice*. *I went for the burgers and the chocolate*...*'* (Moroccan woman, 36 y, gained 10 kg weight)

And most of the women were offered help in cooking, sometimes by their husband but mostly by family members as part of their culture to take care of each other. They prepared favorite foods for them:

> *'It was difficult for me to eat... but my family brought all that food*, *all my favorites...*. *So*, *I felt obliged to eat all that food together with them...*.*'* (Syrian woman, 52 y)

Some other women experienced enormous weight loss during chemotherapy:

> '*At first*, *I lost 14 kg during chemotherapy*, *could barely eat*, *just drank a lot of water*. *I received tube feeding from the fourth cycle'*. (Surinamese woman, 57 y)

and also, after chemotherapy: as the same woman indicated:

> 'Now I started with normal food but my problems are only getting bigger.... I am voracious. I have already gained 12 kg in two weeks. A few minutes after a meal I am hungry again. Sometimes I stand in front of the fridge to see what else can I eat, it is so bad. So, I have to pay attention but I don't know how to stop...'

After chemotherapy most of the women still struggled with their weight, some until up to three years after chemotherapy as these Turkish women indicated:

> *'I really feel like I\'m bloated*, *like a balloon*. *I have to replace my whole wardrobe*. *You will never be the same as before your illness*. *I still cannot wear everything because it is too tight'* (Turkish woman, 49 y, gained 15 kg after chemotherapy)
>
> *'And I do not dare to go on a very strict diet because that was not recommended to me by the doctor'* (Turkish woman, 41 y, gained 10 kg after chemotherapy)
>
> *'I did not mind losing weight*, *because I do not like having too many pounds*. *So yes*, *I actually liked that*. *But now I do not like it so much that I have gained weight'* (Turkish woman, 35 y, lost 4 kg during chemotherapy, gained 6 kg during hormone therapy)

Only two women called in the help of a dietician, one because of extreme weight loss and the other because of extreme weight gain. They both followed their diet strictly:

> *'I was happy*, *I received a dietary scheme and I ate everything that was on that scheme'* (Sudanese woman, 35 y)

### Nutrition {#sec017}

Before diagnosis most women were used to eating a variety of foods, including fruits and vegetables. There were also unhealthy food products in their diets, such as sugary drinks, a lot of red meat and confectionery:

> *'I ate a lot of unhealthy food*, *I realize that now'* (Turkish woman, 53 y)

This Syrian woman found it important to watch her diet already before diagnosis:

> *'...and I eat healthy*, *but little*. *I don\'t eat three times a day*, *but I eat a good sandwich with cheese*. *I also drink milk*, *I always eat healthy vegetables and fruit*. *I don\'t smoke*, *I don\'t drink*, *and I eat no fat'* (Syrian woman, 52 y)

During chemotherapy the majority of the women mentioned their diet changed due to chemotherapy and lacked variety because of their symptoms:

> *'Only spinach with bread*. *Every day*, *hot spinach with pepper*, *my sister-in-law makes the best with homemade bread*. *That is the only thing I eat*. *If I ate other things*, *it brings up again to the mouth*, *but spinach remains in my belly'* (Moroccan woman, 45 y, gained 20 kg weight during chemotherapy)

Despite bad appetite due to smell and taste problems, some women felt hungry, but the only food they really liked was fatty food:

> *'I had such a desire in a noodle snack and asked my friend to bring me five*, *I ate three*, *and a croquette*, *and the doctors were very pleased that I had eaten'*. (Turkish woman, 30 y)

Muslim women experienced the Ramadan as an important aspect of their faith. They struggled with their desire to participate in the Ramadan as usual, but they realized children, older adults and the sick are exempt from the Ramadan because of their health. Despite that, they sometimes did have a feeling of guilt:

> *'If you are sick*, *you have to think about your health*, *think about your body*. *But now I walk with guilt*... *because I have always participated in the Ramadan until now*, *from my twelfth I always did'* (Turkish woman, 48 y)

Doctors and nurses reacted differently on the women's desire to participate in the Ramadan:

> *'I told the doctors that I must*, *I must adhere to Ramadan and fast*, *I was used to it from the age of ten*, *as a little girl*. *That doctor told me*, *don't do it*, *you just have to eat and you need your medication*, *it\'s better for you*. *I said doctor*, *listen*, *if I don't*, *then I feel that I betray my faith'* (Moroccan woman, 45 y)
>
> *'I wanted to try Ramadan and if it did not work*, *I would stop*. *I could actually get meds and everything through the drip the doctor gave me*. *And I felt really good*, *fasting isn't harmful*, *it is good for your body*, *it is purifying for your body'* (Moroccan woman, 36 y)

After treatment a small majority of the women mentioned that they changed their diet, because they became more conscious of their eating habits and tried to decrease the amount of unhealthy foods in their diets:

> *'I try not to cook with deep-frozen products or ready-to-serve dinners but I try to make everything fresh by myself*. *I try*... *yes*, *it is not always easy ... to eat vegetables and drink organic milk*. *I am more aware of healthy food now*, *snacks are really poison for me'*. (Moroccan woman, 36 y)
>
> 'I now drink my tea without sugar. I try not to drink soft drinks. I am afraid that the cancer comes back. They say that sugar and long-life food is not good....'. (Turkish woman, 33 y)

But sometimes they experienced problems eating healthy foods during frequent family visits:

> *"...*. *all those extra delicacies they made specially for me ...*.*'* (Turkish woman, 48 y)

### Physical activity {#sec018}

Before diagnosis women had different tasks during the day. They sometimes combined household chores, taking care of the children (especially if they were young) with a job. Some of them had also taken on the task of caring for their (sick) parents. About half of the women felt that their days were completely filled with household chores and work:

> *'My daily activity consisted of my household chores and working as a cleaning lady*, *that was exercise for three hours a day*, *going back and forth*, *this was enough physical activity for me'* (Turkish woman, 56 y)

A few women mentioned that their lives take place in and around the house. They usually stay at home and only go outside for a reason:

> *'I only go outside if I have an appointment or if I want to go shopping'* (Sudanese woman,
>
> 35 y)

However, the other half of the women described how they were doing sports next to household chores and raising their children:

> *'I went three times a week to the gym*. *I worked six hours a day*. *I started at nine and was home at three o'clock*, *I was constantly busy; I can't remember that I was at home on an afternoon'* (Turkish woman, 48 y)

During treatment the majority of the women were too tired to be physically active and they were sometimes not even able to go outside due to the tiredness they felt.

> *'*... *so quickly exhausted*... *I went to visit my father at the end of the street*. *At one point they brought me by car*, *I had no strength left*, *I was just tired and I was literally gasping'* (Moroccan woman, 36 y)
>
> *'I was very weak during chemotherapy*, *I was just lying on the sofa*, *I had no energy*, *no feeling'* (Syrian woman, 52 y)

For some women, the chemotherapy did not have much impact on their physical activity. They felt weak, for a couple of days at the most, but after that, they would continue their normal daily activities.

> '*The first day of chemo*, *I was brought home*, *the second day I couldn't cycle*, *but I was able to continue with my normal daily activities the third day*.' (Portuguese woman, 44y)
>
> *'...*.*at the end of the chemo*, *my husband drove beside me in the car and I rode the bike*. *He thought it was really ridiculous that I was still on the bike*. *I just have to go*. *I thought it\'s just not healthy if you get a whole bag of poison through your body and you just sit or lie down*. *You should move*, *you just have to stay active*, *it just has to be*, *it just has to flow through your body'* (Turkish woman, 54 y)

However, they could not perform intensive physical activities such as working every day or going to the gym three times a week.

Directly after treatment, hardly any of the women were able to be as active as they were before the treatment. Women still suffered from tiredness, fuzziness and they sometimes felt lazy. Some women picked up their normal daily activity routine, but did so in a less intensive manner:

> *'After the chemo*, *I started to go to the gym again*, *but just two times a week and for half an hour'* (Surinamese woman, 40 y)

For some women, the tiredness gradually diminished. However, for other women, fatigue continues to affect their daily lives and they feel incapable of physical activity:

> *'10 years after chemotherapy*, *I still get tired very quickly*. *I get tired quickly after physical strain'* (Kurdish woman, 48 y)

Just a few of the women were able to pick up their normal daily activities as previously.

Several women indicated they were confronted with too many emotional events such as the death of a son, spouse, mother or divorce, which meant that physical activity was totally disregarded.

### Respondents' needs and recommendations {#sec019}

Women indicated that changes in diet and exercise during and after chemotherapy require information:

> *'After chemotherapy I learned it is important what I eat and that exercising is very important*. *People have to know*! *Probably via church or breast cancer group*.*'* (Syrian woman, 52 y, Christian)

And, about the importance of taking good care of yourself:

> *'If your husband is ill*, *you just have to take care of him*, *if your child is ill*, *your mother...*. *It is a matter of course in our culture*. *But if you get sick yourself*, *you always tried to take care of all the rest*. *It is a matter of course in our culture*... *What really helps is to know now that you have to put yourself in first place and to take care of yourself*, *then you can really take care of others'*. (Moroccan and Muslim woman, 36 y)

They indicated the importance of being able to understand and discuss questions and uncertainties:

> *'Really*, *if you want to mean something for migrants and you want to take them seriously*, *you have to offer them an explanation*, *this has to do with life and death*. *And I also notice that the doctors do not tell the whole story to the children who go along as interpreters*, *because they are afraid to scare these children*. *And the children do not always want to tell the whole story to their mother*. *The interpreter is no longer there because of the cutbacks*. *Those interpreters simply have to return'*. (Turkish and Muslim woman, 53 y)

III. Social support {#sec020}
-------------------

### Partner and family {#sec021}

Social support was identified as important for all women. In particular, many married women experienced their husbands as providing the greatest support. The emotional support of the immediate and extended family during and after the treatment was also a source of hope and help to endure this period.

Partners responded in many different ways to the emotions and needs of their wives suffering with breast cancer: with hope and support, but also with a feeling of helplessness:

> *\'My husband gave me hope*, *told me that it will be okay*, *that I must be strong and fight* (Turkish woman, 49 y)
>
> *'...*. *he looked really in your eyes you know*. . . . *he tried not to make it stand out*, *but I noticed it as if he is also suffering with me*. *Well he was very sorry but he tried to support me so much'* (Turkish woman, 40 y)
>
> *'My husband has had a lot of patience with me*, *I don't think all Moroccan men are like that*. *My husband is like that*, *he does not talk much about it*. *He leaves it here*, *put it in his heart*. *But if he starts talking*, *then I understand*. *He says*, *of course*, *I want to remove the burden for you*, *but I cannot'*. (Moroccan woman, 45 y)

A few of these women mentioned that breast cancer made them feel vulnerable in their relationships and told their partners they did not have to stay with them:

> *'I would understand if he leaves such a sick woman*. *Have given him the space but he does not want to*, *how can I leave you if you are sick*? *But I cannot guarantee that I will be a beautiful woman again in 3 years'*. (Syrian woman, 52 y)
>
> *'I have a man*, *but I do not have children*, *that is not bad*. *That will come soon*, *and if it does not come*, *then no......yes then I do not mind*. *My husband can marry other women and have children*, *then I will get peace of mind'* (Sudanese women, 35 y)

Some women experienced little to no support because partners did not realize the seriousness of the disease or did not understand that women were trying to deal with it in a positive way. Three women were abandoned by their partner because they could no longer talk about cancer and have sex with each other:

> *'My husband apparently took it lightly as if I had a flu*, *did not understand that I had a lot of grief'* (Turkish woman, 33 y)
>
> *'He said to me*: *I do not understand why you laugh*, *I do not understand why you have joy in your life*, *you have cancer*, *you are dying*, *do you realize that*?*'* (Turkish woman, 30 y)
>
> *'He did not expect me to do no cooking anymore and that the house was not always clean*, *he never did anything*. . . . *and suddenly he came home with another woman'* (Surinamese woman, 40y).
>
> *He left me after 28 years of marriage because I became ill and he could not tolerate my illness*. *If he had cancer or another disease*, *I would never do this to him*. *Never*. *I would've stayed with him with all my love*. *I would care for him*. *My heart is broken into a thousand pieces*. *Even cancer didn't cause me so much pain; this is the most difficult part*.' (Kurdish woman, 48 y)

Women did not want to burden their families, as they already felt helpless. They said they would hide their feelings from their family and would only take care of themselves after they had fulfilled all their duties towards their husbands and children. That is why some of them sometimes wanted to go to their appointments alone and be sick on their own:

> *'I just sent my husband to his work and I only wanted to cry when the children were in school or already in bed'* (Turkish woman, 41 y, 3 kids)

Families were sometimes very shocked about the breast cancer diagnosis and often did not know much about cancer. Women could not talk openly with their family about their illness because cancer is a taboo and some women felt ashamed of having cancer:

> *'I had terrible reactions from my family*, *they were busy but mainly concerned with their own fear and sadness*... *I thought I am the cancer patient but it is only about you...'* (Turkish woman, 54 y, widow)
>
> *'People did not dare to come because cancer is taboo*, *even my own family did not want to hear about it'* (Sudanese woman, 35 y)
>
> *'For my family it was new*, *I was the first in the family to have cancer so they were all very upset and could not talk about it*. *Much later it turned out that two cousins also had breast cancer*, *they never told anything about it*. *They thought that you should be ashamed of having had cancer*, *and that disappointed me'* (Surinamese woman, 54 y)

### Friends {#sec022}

From their community, women experienced support. Paying visits to people who are ill is a social and religious obligation for Muslims. Many of the Islamic respondents talked about receiving a lot of visitors during their treatment:

> *'My sister was here*, *my neighbours were kind to me*, *my friends*. *Everyone was really nice to me*. *Yes*, *really*... *They also came to bring food*. *They are such lovely people*. *The whole room was full of flowers*. *Some people*, *so many people had come*, *that really helps you*. *You are not alone*. *I had visit*, *after visit*, *after visit*, *and I was really happy with it*..*'*. (Turkish and Muslim woman, 48 y)

Some women experienced the community support negatively:

> *'I did not need it*. *I don't want to be called or visited*. *Only my sisters knew*, *no one else*. *No*, *I do not want to be called every time*, *I\'m not waiting for that and that happens when everyone knows'* (Moroccan and Muslim woman 36 y)

Not all of the women had a reliable social network they could depend on, due to emigration to the Netherlands. Most family members, who could provide support, still lived in their home country. Due to the vast distance and the financial costs, these women were not able to receive support from their relatives:

> *'My family is in Turkey*, *luckily*, *I have my female friends*, *every day one of them is with me*, *and I can discuss everything with them ... I really had to talk about it'* (Turkish and Muslim woman, 40 y)

In addition, women indicated that female friends had an important role in support:

> *'It is easier to share this with female friends than with family'* (Turkish woman, 35 y, no religion)

### Fellow patients and consultants {#sec023}

Women had different opinions about contact with their fellow patients. Some women said they enjoyed the company of their 'chemo buddies' and liked exchanging information with them:

> *'...*. *talking with other women with breast cancer was very good*, *it reduced the pain'* (Sudanese woman, 35 y)

Other women explained they did not like talking with fellow patients nor going to a support group, because these sessions put them in a negative mind-set.

Several women said they came into contact with Mammarosa (a contact group for women with breast cancer women for whom Dutch is not their mother tongue) in various ways:

> *'I actually did not have people to share until I ended up at Mammarosa*. *My family cannot understand me because they have not felt it*, *they know that I am sick but they cannot feel it for me*. *Fellow patients can feel the same ...'* (Turkish woman, 53 y)

### Respondents' needs and recommendations {#sec024}

Social support worked in two different ways. As this Turkish woman said: consciously look for the support you need from your family:

> *'You really need that support*, *you know*. *And I received a lot from my cousins*, *nephews*, *my brothers*, *my sisters*, *my parents*, *my friends*. *Really everyone was with me*, *it had stimulated me enormously*. *Because you think of everything*, *is it okay with me*? *Do they tell me everything*? *And if someone from your family says*, *oh*, *it\'s okay*, *come on*, *you can do it*. *You can handle it*... *you need such people and have to ask for support'*. (Turkish woman, 40y)

Or if talking openly about breast cancer within your family is not possible, find other people who can give you what you need, sometimes that is a contact group for women with breast cancer (Mammarosa):

> *'Cancer is a taboo in Sudanese culture*. *Nobody talks about cancer*, *cancer means death*. *I only had my husband*, *who also did not want to talk about it*. *During chemo I ended up at Mammarosa*, *met other women and could talk about it; \'What do you have*, *and what is the side effect*? *And how can I continue with that*? *Talking was very good it reduced my fears and I got more rest because I spoke to other women with the same disease at Mammarosa'*. (Sudanese woman, 35 y)

The woman who had converted from Christianity to Islam, explained how she learned to invite women for information about breast cancer, as one of the volunteer breast cancer consultants at Mammarosa:

> *'We recently gave information about breast cancer in the mosque as volunteers from Mammarosa*. *The meeting was widely advertised and*, *in the end*, *it was a handful of women came*. *When I talked about breast cancer*, *they looked at me with so much shock in their eyes*. *I asked what\'s going on here*? *And they said*: *"*... *don't mention the word*... *because if you hear about it and read and know then you bring it upon yourself ...*.*"*. *So*, *if you want to give information about breast cancer you have to place it under the heading of health education for women'*. (Portuguese woman, 44y)

Discussion {#sec025}
==========

In this qualitative study, we found that experiences of non-Western women with breast cancer during diagnosis and treatment were often influenced by religion and culture. Many women perceived the cause of breast cancer as the will of God, punishment, as a test, or bad luck. However, faith also gave strength and made it possible to come closer to God. For most women cancer is still synonymous with dying and their greatest fear is leaving behind their children and missing the opportunity to raise them. Besides the well-known side effects of treatment, women also reported weight gain as a frequent and lasting struggle even in the period after chemotherapy. The advice of health care professionals on weight gain, whether or not to participate in Ramadan during treatment, and on physical activity, were sometimes misinterpreted by women due to their communication skills and language barriers. Social support was given by spouses, family, friends and fellow patients. Visits from family and friends, based on the social and religious obligation for Muslims to visit those who are ill, were not always appreciated. This sometimes resulted in family members and friends not being told about the breast cancer diagnosis, especially when breast cancer was indicated as a taboo or something to feel ashamed of. Conversely, other women talked openly about their disease to family members and friends and needed these visits, especially from family members. Contact with fellow patients was not always experienced positively, as the stories of others gave a negative mindset. However, other women felt supported through the support group for breast cancer patients. Women became aware that it was difficult for them to actively deal with their illness due to their culture and religion. They felt they were unable to exert much if any influence on the development and treatment of their cancer. After treatment, however, they realised that they had missed out on information about managing their own diet, exercise and body weight and were eager to share their experiences with other women with newly diagnosed breast cancer in their culture. They would like mosques, churches, support groups and health workers to adopt their recommendations in order to meet the religious and cultural needs of non-western women during breast cancer treatment, thereby improving their quality of life.

The majority of women (17 of 28) in our study are Muslim, and their perceptions of breast cancer and breast cancer treatment were often shaped by their religion and culture. However, for the non-religious women culture also influenced their perceptions of breast cancer and breast cancer treatment. This religious and cultural influence on the perceptions of breast cancer and breast cancer treatment is confirmed by studies exploring the reactions of Turkish women to their cancer diagnosis \[[@pone.0235662.ref039], [@pone.0235662.ref040], [@pone.0235662.ref041]\]. These studies found that cancer was perceived as death and suffering \[[@pone.0235662.ref040]\], family support was very important but inadequate \[[@pone.0235662.ref041]\], and difficulty to accept illness negatively affected quality of life \[[@pone.0235662.ref041]\].

Almost half of the women in our study gained weight during and or after treatment. Women experienced problems with dietary intake and physical exercise as part of their weight gain. They viewed weight gain as a source of distress and as a health concern. While this finding is consistent with prior research \[[@pone.0235662.ref028], [@pone.0235662.ref029], [@pone.0235662.ref030]\], our results also highlight that some women viewed weight loss as a positive experience. Women were frustrated they were not able to control changes in their weight and experienced these weight changes as unrelated to their eating or activity behaviours. Our results are in line with a recent qualitative study with African-American breast cancer survivors, which demonstrated that women experience difficulty maintaining weight control efforts because of barriers such as pain, fatigue, lack of time, lack of knowledge about what to eat and how to prepare foods in a healthy way \[[@pone.0235662.ref029]\]. In addition, African-American breast cancer survivors have been shown to be less likely than Caucasian survivors to report that they changed their diet or increased their physical activity following diagnosis and treatment \[[@pone.0235662.ref024]\]. This may be because of a greater tolerance for larger body sizes among African-American women \[[@pone.0235662.ref031], [@pone.0235662.ref032]\]. This could be the same among the Surinamese and older Turkish and Moroccan women in our study. Perhaps it is different for younger Turkish women born in the Netherlands, as they seem to think it is important to watch their weight before diagnosis but also during treatment.

This study shows the influence of culture and religion on the women\'s perceptions of chemotherapy and treatment-related changes in body weight and lifestyle. Studies examining the behaviour of women in response to these treatment related changes show that not many women, including non-Western women, succeed in positive long-term behavioural change \[[@pone.0235662.ref042], [@pone.0235662.ref043], [@pone.0235662.ref044]\]. With the growing number of cancer survivors, there is a need for effective behavioural interventions. To our knowledge, this is one of the few studies in which non-Western women reflected on their experiences of breast cancer and breast cancer treatment in order to made recommendations available for effective interventions of cancer patients within minority populations.

Implications for practice {#sec026}
-------------------------

The recommendations of, in particular, Muslim women are numerous and valuable. These recommendations are based on their own needs and experiences during the treatment of breast cancer. These recommendations can be considered more or less in accordance with the Self-Determination Theory (SDT) \[[@pone.0235662.ref045]\]. Muslim women indicated that there should be more open talk about breast cancer and not in terms of punishment or penance. They want to make their own conscious decision to live more healthily, they want to be able to make autonomous choices. They need more time and more information from health care professionals about healthy food choices and encouragement to exercise more. That is in line with their own religious values and norms, such as the requirement in the Quran that you must take good care of your own body. More than half of the women contacted others such as fellow sufferers through support groups to help them with their own experiences, while the other women do not want contact with others. Further development of these recommendations in line with SDT provides starting points for interventions to support these women and clearly contributes to a better quality of life during and after chemotherapy. We describe their recommendations as implications for three different groups: 1) all people around them, 2) breast cancer support groups, and 3) health care professionals. These groups will be able to support women with newly diagnosed breast cancer by taking responsibility for these recommendations and helping with the implementation (see [Box 1](#pone.0235662.box001){ref-type="boxed-text"}).

### BOX 1. Implications for practice {#sec027}

For all network members:

-   Help women to create opportunities for talking openly about breast cancer

-   *Help women to take good care of themselves*, *and not only take care of others first*

For breast cancer support groups:

-   Beware that some women have a negative attitude towards breast cancer due to stories they heard from fellow patients

-   *Continue to create a meeting place for women of all kinds of ethnic minorities for support*, *information*, *and an opportunity to share stories*

-   Encourage women to eat healthy and exercise and maintain a healthy body weight during and after treatment

For health care professionals:

-   Create more time during doctor\'s visits and ensure that interpreters are available so that patients can fully understand the consequences of a breast cancer diagnosis and its treatment

-   *Help women to control their body weight due to barriers such as fatigue*, *and lack of knowledge*. *Help women understand what they need to eat*, *how to prepare food in a healthy way and encourage them to exercise during and after treatment*

-   *Understand the religious and cultural obligations Muslims have to visit ill people because that means larger group of visitors during hospital stay*. *Most women were happy to have their family with them*

Important for all patient groups and health care professionals:

*Information about breast cancer can best be included in a health education package for women; breast cancer does not have to be explicitly mentioned*.

Strength and limitations {#sec028}
========================

The strength of this study lies in the diversity of the stories told. The interviewed women had different ethnic backgrounds and religions, and they had experienced a variety of breast cancer treatments. These interviews were thus very rich and informative, offering a great variety of insights.

The approach and methods were chosen carefully. A patient-expert, one of the interviewed women converted from Christianity to Islam, and one of the researchers (RC) helped to interpret the results especially in relation to the meaning within Islam, in order to better understand the women and their struggles, and to gain insight into the recommendations, beliefs and perceptions of these women.

The primary limitations of this study are related to the method of sampling. The recruitment of women took a lot of time and effort. That is why convenience sampling was chosen as the method of sampling. This meant that women who were easiest to find, ended up in our sample. Despite this, it was a diverse sample with women who were very open in telling their story. As mentioned above, this is one of the strengths of the study. However, if subsequent studies are meant to convey something about a specific group, such as groups with the same religion or the same cultural background, it is recommended that ample time be allowed for recruitment and that a more heterogeneous sampling method is chosen. The fact that only women with a reasonable command of the Dutch language were selected could mean that the sample represents only a part of the non-Western immigrant population of women with breast cancer, namely women who were already better integrated into Dutch society.

Conclusions {#sec029}
===========

Women became aware during and after breast cancer treatment that it was difficult for them to actively deal with their illness due to their culture and religion. At diagnosis, most women perceived lifestyle factors to have little influence on the development and treatment of cancer. After treatment, however, their thinking changed and these lifestyle factors became of paramount importance to these women. They realised that they missed out on information about optimal diet, exercise and body weight during and after treatment. Based on their own experiences and acquired knowledge, they are eager to give advice on how to deal with breast cancer to newly diagnosed women within their own culture and religion. A set of recommendations was formulated to support health care professionals, breast cancer support groups, mosques and churches to meet the religious and cultural needs of non-western women during breast cancer treatment and thus improve their quality of life.
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The extensive review, from a variety of viewpoints, has definitely helped to strengthen our paper. We have written a point-by-point response to the comments of the reviewers below, which details the modifications we have made in the revised manuscript. We hope that these revisions will make the manuscript suitable for publication in your journal.

On behalf of all authors,

Anja de Kruif

Reviewer \#1: The paper explored the experience of non-Western immigrant women from diagnosis to treatment of breast cancer and described the recommendation from the qualitative interview study. With an increased number of migrants in Western countries, it is timely to explore those minority group's perception and experiences on cancer to develop a proper intervention to order to improve their quality of life.

Response: Thank you for your positive comments on our study.

For the abstract, can you add subheadings to assist readers?

Response: We agree that adding subheadings will definitively assist the readers. We have added these to the abstract and have expanded the text within the guidelines of Plos One and incorporated the significance of the study in the abstract, based on the suggestion of the reviewer. We hope this will more clearly show what the study entails.

The introduction showed a fairly good argument; however, some paragraphs lack details and the flow.

For example, the first paragraph started with the increasing immigrant's number then moved to the risk of cancer. The second and third paragraph are very short, with 2 sentences and 3 sentences, respectively. Can you elaborate these paragraphs to build a story? Fourth paragraph does not flow well with the previous paragraph. Rewrite the fourth paragraph as you started with weight gain then suddenly moved to dietary intake. There must be another sentence to link the next sentence.

In page 4, line 92-3, punctuation should be changed from '.' To ','. Otherwise the sentence of 'in particular' is an incomplete sentence.

Response: Thank you very much for your clear remarks. We have rewritten the introduction based on your suggestions.

The manuscript has good details of methods and data analysis for a qualitative study.

Response: Thank you very much for your positive comments.

The result is quite lengthy, but one of thing I don't understand is what those recommendation boxes for. I originally thought it would be the summary of recommendation, but it is still just transcribing the interview with the highlight. I assume you have presented those recommendations in boxes as they are important findings in your study. However, the current presentation looks no different from other themes.

Response: The boxes were meant as important findings and we apologize if this was not very clear. We therefore removed the boxes and placed these texts under the three themes as the respondents' needs and recommendations (line 306-313; line 502-522; line 632-660) to better reflect the significance of the study and the structure of the article. In the discussion, our recommendations for the specific target groups based on the respondents' needs and recommendations have been placed in one box in the 'implications for practice' section (line 753-766).

Table 1 might be better to re-structure to assist readers. I would suggest presenting variables under each characteristic. It would also be good to add % of sample next to the number.

Response: Thank you, we have restructured table 1 (from line 224).

Page 11 line 221, 'Each description of the three themes closes with a box with these recommendations' Wouldn't it be better to change as ' each description of the three themes presented in a box with.....' ?

Response: Based on your previous comment, we have now removed the boxes.

In your discussion, you have summarised the study well at the beginning, but what is the significance of your study? There have been many studies showing that religion and culture have a large impact on women with breast cancer from diagnosis. Please state the significance of your study result. Some of the paragraphs in the discussion could be reorganised or re-written to have a clear topic sentence at the beginning and the summary sentence at the end. At this stage, your discussion does not tell a good story.

Response: Thank you very much for this remark, it has helped us to better highlight the relevance of the study. We now emphasized the relevance of the study as much as possible in the abstract, in the introduction, in the methods (line 182-186) and in the summary at the beginning of the discussion (Line 680-689) and later on in the discussion (line 717-724). We hope the discussion now tells the story well.

Reviewer \#2: Thank you for the opportunity to review this paper, it is very well written and interesting. I have only a few minor comments.

Response: Thank you very much for your positive comments.

Line 169: it may be helpful to provide a little bit more explanation about the meaning of \'member check\'.

Response: in line 187-189 we explain the meaning of member check.

Line 577: There\'s no participant identifier with the quote.

Response: we have added a participant identifier to each quote (Line 565-566).

Line 794: I don\'t think \'representative\' is the right term to use in relation to qualitative studies, as generalisability is not the goal of this type of research.

Response: We agree and have replaced the word representative for heterogeneous in line 785
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Dear Dr. de Kruif,

We're pleased to inform you that your manuscript has been judged scientifically suitable for publication and will be formally accepted for publication once it meets all outstanding technical requirements.

Within one week, you'll receive an e-mail detailing the required amendments. When these have been addressed, you'll receive a formal acceptance letter and your manuscript will be scheduled for publication.

An invoice for payment will follow shortly after the formal acceptance. To ensure an efficient process, please log into Editorial Manager at <http://www.editorialmanager.com/pone/>, click the \'Update My Information\' link at the top of the page, and double check that your user information is up-to-date. If you have any billing related questions, please contact our Author Billing department directly at <authorbilling@plos.org>.

If your institution or institutions have a press office, please notify them about your upcoming paper to help maximize its impact. If they'll be preparing press materials, please inform our press team as soon as possible \-- no later than 48 hours after receiving the formal acceptance. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information, please contact <onepress@plos.org>.

Kind regards,

Rosemary Frey

Academic Editor

PLOS ONE
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Reviewers\' comments:

Reviewer\'s Responses to Questions

**Comments to the Author**

1\. If the authors have adequately addressed your comments raised in a previous round of review and you feel that this manuscript is now acceptable for publication, you may indicate that here to bypass the "Comments to the Author" section, enter your conflict of interest statement in the "Confidential to Editor" section, and submit your \"Accept\" recommendation.

Reviewer \#2: All comments have been addressed

\*\*\*\*\*\*\*\*\*\*

2\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

3\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#2: N/A

\*\*\*\*\*\*\*\*\*\*

4\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#2: No

\*\*\*\*\*\*\*\*\*\*

5\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

6\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#2: I am satisfied that the authors have addressed all reviewer suggestions, and have improved the manuscript where necessary. It\'s a great paper.

\*\*\*\*\*\*\*\*\*\*

7\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#2: No
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Dear Dr. de Kruif:

I\'m pleased to inform you that your manuscript has been deemed suitable for publication in PLOS ONE. Congratulations! Your manuscript is now with our production department.

If your institution or institutions have a press office, please let them know about your upcoming paper now to help maximize its impact. If they\'ll be preparing press materials, please inform our press team within the next 48 hours. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information please contact <onepress@plos.org>.

If we can help with anything else, please email us at <plosone@plos.org>.

Thank you for submitting your work to PLOS ONE and supporting open access.
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